. UHE RF S GNAL | NPUT CIRCUIT The present i nvention concerns an RF signal
nput circuit. of al mray be enployed in a 5 t el evi si on

a e
r“ eiver. An RF sig t of a UHF tuner usually includes  -an
ggedance transforna

d a tuakd circuit connect edRCA 8asedde
bﬁtmeen a UHF antenna |npu d the input of an RF .anplifier. The
| npedance transfornmation network is the |nterface betmeen the different
i npedances presented at the arHENRE a9 | eEREWPAt s and transforns
or converts the inpedance presented at the ant enna i nput to an 15

| npedance nore closely r enbll t he i npedance presented at the inpyt of
the RF anplifier. For eﬂgﬁb bl LRYRRtIPRSANSErBR RPnBF §igrAly LRR&N
as "twi n-| ead'ciranisics i UHE nemés shéknasshdyt becenplloyBd shoaal s

recei ved t!\,y %ieﬁrg.e({}ga}# &ee]fUHF t uner of a television 20 re_cei ver.

" The UHF tuner 0 whi ch the conductors of the "tw n-1ead"
transmssion line are to be connected The "twi n-l ead" transm ssion |ine

has a bal anced nmedancww'%} Lok o gféﬁfﬁt oFOadtRI dunlt! WLhR1 T

anplifier of the tuner has, an ce. conftigurati

wi th respect t%PiﬁQQﬁﬁian/%mﬁﬁﬁﬁkﬁﬁc%r@$§ﬁ§¥@ﬁ#ﬁﬂpoﬁeﬁEpﬁbrRndc@nﬁENB¢

referred to asirclid Wonndcts@din oc&08486t bbbpebnl angas hﬁl&éﬁﬁﬁcsnput
conflgurgéion ﬁ gs nted at, th UHF nten a Ln ut termnals to

‘unbal.anc CIRY G R IR R - 2R téae t the 30 input of RF
anplifier. The balun|nmhexmmpedanaettnanéﬁonnatﬂohhnetwoakl&Brth@onnected

bet the UHE n t y e
Che Tnput of |CRERE R bited MAL 'ELEr8RY TnBRARCEY e RARERS A" eie"
conpri ses a(ﬂﬂntennﬁtﬁndmﬁﬁtd@ﬁllﬁlﬁs bnputSeaaddtzanstMisegon@awyrts

conprises a caixilCineddnidd preséRted CabetABIARLEARR! Y nBAEPRd a0 the coil.
The tune ircuirt of the tuner has_ a frequefcﬁg t.ectlve response which is

controll &P to ange, Jug¥e closely resemb he impedance presented
'~ at the input of the RF amplifier:. For example, a balanced
transmission line, usually known as "twin-lead".
N transmission line, is often used to couple RF signals
received by a UHF antenna to the UHF tuner of a television
20 receiver. The UHF tuner has two terminals to which the
conductors of the "twin-lead" transmission line are to be
connected. The "twin-lead" transmission line has a
balanced impedance configuration with respect to ground,
Y but the RF amplifier of the tuner has an "unbalanced"
; -+ 25  impedance configuration with respect to ground. An
impedance transformation_hetwork, commonly referred to as a
"balun" is used to convert the balanced impedance
. configuration presented at the UHF -antenna input terminals
to the unbalanced impedance configuration presented at the
30 input of RF amplifier. The balun may comprise a
transformer with its primary connected between the UHF
antenna input terminals and its secondary connected between
the input of the RF amplifier and signal ground. Often the
primary comprises a coil including a few turns of wire and
35 the secondary comprises a conductor strip located to be
magnetically coupled to the coil.
The tuned circuit of the tuner has a frequency
selective response which is controlled to couple the RF




i e repecting unwant ed sigmpaas.galleyl
t tined circuit i ncl uded e elenent and a variabl e capacitance

element. The 5  i'nductance elenent may be part  of the inpedance
transfornatlomugmﬁhnrkceuvédafrbmethecanﬂenmaohhathomrnaspuﬂamwuu a

Typical ly, h@h%@éf‘bjcg ﬁé‘pgﬁhEE”ES %h@”ﬁ@bu‘ts of t %”i@ Un 1§hﬂ%§: WHGL s

back- bi ased by uni ng vol to ex a capac ance anges 1n
i-nverse 10  ¥&j %tmghupwantﬁdcﬁaggééskn The fagped ¢dearit Hiaaluder an

voltage. A duﬂa@@tsnééeéﬁeﬁéﬁe%nar é“%hi&ﬁbl@z'é dcS 1A AbmS. t e fF

anplifier_becau erS with relatively tle distortion and
because i? cahn%%cﬁéﬁﬂ?lﬁ egent pay. gSnPPGFIQé e HIPgdaAnceiti on of a
-gai-n-control srgnafotmatisnsnetwdrigabachl ast thide seQundame off aMﬂdJlKDOMﬂ

o s P kot ohteBREaEhPE L, TiBiCaTly, "¥le' Boriatn o llcs %8148 SLEnS e
S a paralIeI-tuh%dacVVeuacton"wdloﬂetWhlchcasdbﬁpkﬂbxasﬁﬂ|hytaenuﬁxngmn is
connected in payahhe! ty Eﬁg’i‘bﬂr %Ct:%a@ %%ﬁceafﬂogu%lf“&ia £ E‘EEthé}ﬁs

parallel-tuned cirguit ave OMFInDe ance co
i npedance0 of Fﬁ%atmnablphylltbmphagqeéné}a the magmijiu eh@ﬁJHthr dHing An
i npedance trapsieagati on netmork i ncluding a series-connected capacitor

and a shunt-connected i nduc |.ed n the paral tuned
Gircuit-and the FET to g isgaﬁﬁe%gpﬁ \%ﬁiﬁﬁﬂﬁﬁgﬁﬁ &ﬁ% B the
paral | el tunedftencusedatast hhe3RF ampW1Euequ®m©puaujxﬁ anel iffes angeh  The
i mpedance traféiamaugnﬂwﬂgr G16RBIT bR 'a{i‘H P af B PLadley H

RF signal _i nput  circul hout substanti al gradi ng the power_ galn
t he uppelsfreﬁﬁéﬁc?ogﬁaoéﬂe@hbyuﬂheré@@élQ§§1°n of a galnﬁﬂpﬂﬁﬁﬁﬂmﬁﬂgn@l a

paralIeI-tunedocitguggcoﬁacga%§ ereleyedd.n the Knight type of UHF Rf

sanal Lnput clcult ) ead e 0 235, gt 108 P ol P URIEY
circuit is described in U. S. patent 4,048,598 issued to
S. P. Knight on September 13{ 1977. 1t employs a balun

20 transformer, a parallel-tuned cifcuit in which the
secondary of a balun transformer is connected in parallel
with a varactor diode, and a dual gate FET. The
parallel-tuned circuit tends to have a low-impedance
compared with the impedance of the FET at the low frequency

25 end of the UHF range. An impedance transformation network,
including a series-connected capacitor and a
shunt-connected inductor, is coupled between the parallel
tuned circuit and the FET to increase the effective
impedance presented by the parallel tuned circuit at the

30 low fréquencY'end of the UHF range. The impedance
transformation network tends to improve the power gain of
the UHF RF signal input circuit without substantially
degrading the power gain at the upper frequency end of the
UHF range.

35 The bandwidth of a parallel-tuned circuit, such

' as employed in the Knight type of UHF Rf signal input
circuit, tends to increase as a function of frequency.
Theoretically, the bandwidth of an ideal parallel-tuned .

ﬁmf’%h corresponds to a channel to be tuned

l-l



circuit tends to varThissShestHes Beedf: t he rati o between the upper and -

-1 ower frequencies of ' for_4bhe frequency range ptalUslk, 971 -

channel s enpl oyed in es (i.e., channels 14-70), having an
abou

upper frequency 5 limt o 00 MHz and a | ower frequency limt of
about 470 MHzpirdid thadidgltto Gfawy pes athel sguaed ofr thet rathot beaweencal |y

;cﬁange by a f.actor of about., 3. For_exa e, _assum ba dt f

par thI e: -t uné—g:(:ciurpaﬁrt %‘gdl?;ﬁgé {WﬁJé}i%aé%b%}éﬁgE%%gfrﬁggﬁ't gogot%ﬁz
at the | ower queinray usaTeye GHF t ¢haniEls aenplovhd bandthiedUniged: he
frequency up f & he 24 be :

ability to rgﬁ%gﬁﬂﬂéaaéiﬁjé#g#éfmgfl?hzoz'pggvgﬁﬁ gﬁnggégzg%Fgﬁbgﬁgén be
consi der dbl y Liggich rafy. abrt Wiz nand a sevessfrequensyr damity o edont

si gni ficant] yieamAs end Weddwideh éfequgasylterpeuaddicicuie kamdw dth
of a parallel-tuned circuit. Theoreticall t he bandwi dt.h of, an i deal

seri es-t uned HFWFELRLLY (RADIF PEs2a ?%Flefi 8f 8PHEeduenfPT &FEMRIS of
UHFI i npgt ~Ci raﬁs&éﬂm%ﬁq’;lﬂlﬁ ngand@ddthpofnar phyaideletunededicicudd tusesl in
enployed in t e | Si u L turedab T

Brandt. It intlu es@‘frlsergtel){éa%dg s%}éoﬁ‘gﬁ?gggg{’%rasle%ngoay%/la?reétcttsg?l edirlg%%q:n
connect el i n £requency rendeofrthe UEFetanger wthe bagdaidfho@td thed t he

i nput of a Ffﬁgﬁgléﬁ@}iﬁﬂaﬁér dha éféﬁﬁaatlﬁﬁ rah@eUkans beoRte Ml t ad he

junction of I rst” and second | nductors. The i nduct.ors _conpri.se an o
i rpedance " stEPSUbt, nekgoaR1I1tE, toy F@JQFWHWQQ\?% Sdgmady atqg e UBRSICt or
di-ode is hi ghefdtéanthéagHRPpahgd tant be conetideradflyt Hepaidweri.ors.) A

" ‘capacitor is connected L shunt W e.3 . fot if].es d
forns a v§ri gﬂe cgpaciiﬁ?e?eﬁﬁvégséﬁdi\%i ae%e\ﬁllt&;j %g%gar%&%:%dﬁeéﬂe
capaci tiV® vosigmbficantby lesa aar halfuncitipad reQesIay reanar e tWioklx -

whi ch tends t r ; t e i L '
series-tuned g%{?cﬁ?{{&g%gg{lhgfsé b%%bﬁggggn@gﬁ%#e?eirﬂdgﬁﬁﬁsnﬁeé%ﬁﬁﬁf%}by
rel atively untherhapdwidbheaft ant pdeailt ggrigsHuneshCitiidh dres ARk t or)

as a functionygtyfagaderarctidhi 6f FReguencyne uniformty of such
paraneters as power traggfee{:yggdo%ohﬁ% performance

N _ input circuit utilizing a
20 primarily series-tuned circuit is employed in the 2003
television tuner manufactured by Deutshe Thomson Brandt.
It includes first and second inductors and a varactor diode
connected in series, in the order named, between signal
ground and the input of a FET RF amplifier. The antenna
oo 25 input is connected to the junction of the first and second
i . inductors. The inductors comprise an impedance "step up"
network (i.e., the ‘RF voltage presented.to the varactor
diode is higher than that applied to the junction of the
inductors.) A capacitor is connected in shunt with the
30 input of the amplifier and forms a variable capacitive
voltage divider with the varactor diode. The capacitive
voltage divider is a variable impedance transformatibn
network which tends toward making the relationship of the
impedance presented by series-tuned circuit and the
35 impedance presented by the amplifier relatively uniform
(compared to the situation without the shunt capacitor) as
a function of frequency. This improves the uniformity of

such parameters as power transfer and noise performance.



-4- This UHF RF 5|gnaL-|nput CIFCUIf can be called a "split-capacitor”
arrangenent due t sl mﬁgCl ' e voltage d|V|der configuration.

Unf ort unat.el y, the of ab "split-capacitor” RF signa
input circuit is c the serdides-tuned circuit corﬁﬁ&s‘?‘gg‘-’?he
series conblnatlon and varactor dlodes and results in a
tUned circuit havin both serles and paral |l e] aci tance. elenents. This
“results in-a BhAS RFo sigpad 3K ﬁlIéF‘%’t}h& BP&ic3teichcy.

~ Neverthel ess, vipgika \géd:tﬂtdlf" tdierdrigetment yawertestheneapacitive vblthage
"split- capaC|tor"g#HF nat:quut circuit is still nore uniformas a

function of fpéa ‘a purely parallel-tuned circuit. 15 The
present |nventors have mnﬁqptunatelyu e | shue capacitepaeftar UHF RF

si gnal ut gl A ' V, desc

I S not pa ticul® ﬁ'lq' c‘% éﬁedaﬁ&ﬁ %%a{ﬁ%n in V\ﬁgf% f% &bﬂggcegges red
to have a cap@@ﬂnﬁs(ﬁhﬁﬂﬁ&ﬁlﬁﬁ?ﬁ#ﬂ%@eCMmm%htlQOEHFH%%%QI§h90§¢¥16ﬁed with
Tespect to a Q:ro‘ﬁﬂb&gg& iPH L€ e 'm&&@fbﬁsaﬁd'G&&:S@ﬁéradwaéabhﬁdt FeB ke

capaci tor, connect |rectly Jn parall th the varactor

According to Bfk a d3nmhFiFcuHe %%%giteb‘i SERIERt A8 Pﬁrﬁlﬂ; g&F si gnal

I ngut t of t heI iﬁpdtcﬂﬂ?!ﬂfé tademwmt ncthilesresustacinr adbandwaddhan

i nduct an el enent_.connect e er en.si.gna

gr ound aﬁg’theqqﬁﬁﬁ bt %ﬁl?@f €}+?e?faﬁﬁ£§8%§FgC|tgggggﬁﬁggggg'iﬁﬁ% unt

with the |nputbaufdw:hh:lﬂbﬁnmefpmmarnlgosermsstgpedt cinguitt of khesi gnal

Imput cCi rC”'t’"%ﬁ Jﬁﬁi&f*'ﬁﬂt”ﬂﬁé@?ﬁéioi ﬁﬂp&itgbﬁﬂtale' éftil\mhm@ié S
I"one 0

adj ust abl y posi respect to_a und e shi e can
advantageouslyHEUﬁﬁ@%tQ§I%lf%%@t&onnoﬁafﬁﬁﬁBPnﬁﬂtﬁhﬁﬁetbéﬁaeﬁeﬁ E”GG@Yby

connecting thgptatrerloghédceityuie.the 35 junction of the inductance
el enent qg the varactor diode. In a preferred, |ow cost enbodi nent of the
i nventio the plate of the adjustable trimm ng capacitor is part of a

: The present inventors have recognlzed that while

the split-capacitor UHF RF signal input circuit described
N above has the advantage described above, it is not

- particularly well suited in a situation in which it is
20 .desired to have a capacitor comprising a plate which is
"~ adjustably positioned with respect to a grounded shield .
wall, such as a low cost adjustable trimming capacitor,
connected directly in parallel with the varactor diode.
According to the teaching of the present

25 invention, a UHF RF signal input of the split-~capacitor
type includes a varactor diode and an inductance element
connected in series, in the order named, between signal
ground and the input of an RF amplifier and a capacitor
connected in shunt with the input of the RF amplifier. 1In

30 this split-capacitor RF signal input circuit, an adjustable
trimming capacitor comprising a plate which is adjustably
positioned with reépect to a grounded shield wall can be
advantageously connected directly .in parallel with the
varactor diode by connecting the'plate electrically to the

35 junction of the inductance element and the varactor diode.
In a preferred, low cost embodiment of the invention, the
plate of the adjustable trimming capacitor is part of a
uﬁitary tuning structure also including the conductor strip



unitary tuning structure also |ncluding t he conductor strip - 5-

conprisi.ng the seconda | ement of a balun transformer. The
present invention. wi with 5 reference to the acconpanyi ng
Drawi ng i n which: FlI ' ectri cad- schemati c di agram peaagafH71

tuner section of a te ver enploying the invention; FIGURE 2 is
an isonetric view of a portion of the 10 UHF tuner section shomn I n

FI GURE 1; Fl GddmpZising [ihan sdcomdanfy aindidibayce vel emest roft arkakupl oyed
in the portloq:of H%ngHF tuner section shown in FIGURE 2; and FIGURE 4 is
a plan view of |tary tuning 15 structure enployed in the UHF
tuner section shown in FIGURE 1. The UHF tuner section shown in FIGURE 1

includes a tuned RF si gngle ifiilert M iWdntfon 301 T ﬁepaeéeﬁibaa watR0
tuned RF signal output circuit 30, a local oscill|atog a m xer 50 and an

| F secti o 60 Rafanenae %o dg}ﬁar%ﬁq‘iﬁnmﬁgl%éleﬁshPoﬂh%S produce an I F
signal . RF input ci rcu:]I tFI@JRIRﬁ.l x a:[m|axf1leleéﬁfﬁﬁdlREchéﬁgﬂichliaglr‘am36f a -
cooperate to select and anpli t he ignal correspondin

channel sel ect'Btf tQPQﬁ?tﬁé&&??ﬁkﬁft%ggéfﬁeé?%?Q bFc V?Fgﬁ °¥%8§|§§% by
an UHF antenrwidvnntrﬂanw but reject unwanted signals. Local oscillator

40 generates a local Cﬁdiéf@é%rz Signah gg&.aerﬁc §RaHCBEY a5 Bbrid ofC ol ddare

wi th the channel selecte Cl rcui F out put
circuit 3@ andHBHUNeE sec¢ion WWCJGdEIGJBEe five tuned circuits having

frequenc¥ felectlve :eZQﬁéngmmtiQIAeg%?ﬁ 0Q§$gnag houhﬂegggaggﬁlng
representative ni tude o ni ng,_volta e conbi nes
(het.er odynes) §¢Eﬁ§EHE%t%mp%ﬂﬂe§ i FREQP ﬁg%éé v%ﬁg%h? Qﬁ% tHBsT, sHction
oscill ator S|gghbwﬁcnmeEEMREsmﬂ1and di f ference frequency conponent. |IF
section 60 separates thegflbffer gneg L' BIUENGY GOBRORRRRLL Wrlit2rY Buning

frequency )
15 structure employed in the UHF tuner section shown in FIGURE

1.

\ : The UHF tuner section shown in FIGURE 1 includes
" " a tuned RF signal input circuit 10, an RF amplifier 20, a
20 tuned RF signal output circuit 30, a local oscillator 40, &
mixer 50 and an IF section 60 arranged in generally
conventional fashion to produce an IF signal. RF input
circuit 10, RF amplifier 20 and RF output circuit 30
cooperate to select and amplify the RF signal corresponding

25 to the channel selected to be tuned from the plurality of
RF signals received by an UHF antenna (not shown), but
reject unwanted signals. Local oscillator 40 generates a
local oscillator signal having a frequency set in
accordance with the channel selected to be tuned. RF input

30 circuit 10, RF output circuit 30 and local oscillator 40
include respective tuned c1rcu1ts having frequency
selective response controlled in response to the channel
representative magnitude of a tuning voltage (TV). Mixer
50 combines (heterodynes) the selected and amplified RF

35 signal and the local oscillator signal to p;oducé sum and
difference frequency component. IF section 60 separates
the difference frequency component from the sum frequency
component to produce the IF signal.



| F signal and denodul ated pgcture and sound cargegr §4t 971
pf oduce baseband vid gnals. In addition, IF section 6
produces an automatic gain control (AGC) signal 5 representing the -

‘agpl i tude of tEe IF'sigmmséﬁﬁjgﬁienﬁfmgﬁiaﬁﬁ%ﬁﬁ?égntng {AFSigaalnahd
representing e vi,ati i tween the_freguency of the picture
carrier of tﬁ’t@“}qfld“?lagtr?aﬁ ]gier nhocﬁ‘%%%cf B1%e %ﬁc?nga ﬁ‘énﬁe‘.’g.r,ﬂﬁg??%%w in
the U S.). ThprodiCesihpsdbargd usiated carid audbat sognahe.galn afldREianpl iIffi er

20 and an a | f4 5 14 | an, sthats1h ' as ;

desired | evﬁééﬁ%&h\l—ﬁ# g%bn%fc%%%g%xg%n%{?ﬁ: ﬁélﬁeg‘é}r‘igﬁéﬁgggfsggv %%ﬁnal
produci n@ t heeRIgRNEING ddhe (amplirdenefstheelEepegnad ABA &bning by
means of a 15&ut&m1?|fﬁf‘ée@dﬂnio(AF@aﬂﬁghaieké?EééeﬁQiﬁﬁythEOf exanpl e,
i ncl ude a keyboard Qy why ch the channel nu gr of the d%SI ed_channel can
be entered byASYIA ORI §i Y a1 PLTYEER  FYer SFeFURBFY: PhgtaSc RAT T Shunber
repr else_nt ati vcmlzfﬁjgsiur af stlgnalF Q'Tma:hamél annohénailefiregashalyi valdiegi t.al 20
signal is coupled to ' V, ggner at 8 €l o NGILU

phase- 1| ocked eo'cé‘, d v%?‘c%y&gﬂ%r]a'?e ?ﬁ%'?ﬂﬁl‘ ngﬂ}gl 888???9?%03 ggn ro os. its
nmagni t uded i n caspoekethe gabn cOErRE| amphbfiesf 20hendeshr anpdAidied witdiimg

vol tage generp Qe SLi&h S60 CQf'tfﬂéé the fﬁggigﬂﬁi fibst Be gediired d%velvol tage
in response to the AFT, signal to reduce an evi ation_ between the frequency
of the picturEh@ AFT es1igRal nts | wsedgRsl W%X besdgsrrakeds P@g@é’néﬁl val ue.

The tuning\cPﬁ@mﬁciﬁgatﬁg tanpPhgdvddtag¥HETF9ct i on (not shown) of the -
tuner. In addition to ggnerating_the_ tuni \% a . i vol t age
generator 80 al so contr%?%n?ﬁ£saﬁf?v3?¥8ﬁ%gp ?h% %&El dbyhgﬁ?ﬁ%%fﬁée tions
dependi kb on ¢hannéhnselectobe70of Chanvkinselescdloac 76d magr, thor regample,
sel ectively ' (Bt 0 P bR WS
section, anda:@;!/éyg%%%rgtl?%g’g%%gag%gfgg%%gt )e;hbar? IS&%ntC irnng ,%%i nal s.
~désired channel can be entered by a user and digita

circuitry for generating a channel number representative
digital signal. The channel number representative digital

20 signal is coupled to a tuning voltage generator 80, e.g.,

canponent to producé:E jﬁ“g' Rablaced -6- |F section 60 also anplifies the

including a phase-locked loop, which generates the tuning
voltage (TV) and controls its magnitude in response to the
~ channel number of the desired channel.. Tuning voltage
generator 80 also controls the magnitude of the tuning

25 voltage in response to the AFT signal to reduce any

_ deviation between the frequency of the picture carrier of
the IF signal and its nominal frequency value. The tuning
voltage is alsojcoupled to a VHF section (not shown) of the
tuner. In addition to generating the tuning voltage,

30 tuning voltage generator 80 also controls the activation of
the UHF and VHF tuner sections depending on the channel
number of the channel selected for tuning by selectively
applying a supply voltage (B+) to the appropriate tuner
section, and by generating the appropriate bandswitching

35 signals. '

Having described the general arrangement of the
UHF tuner section, RF input circuit 10, RF amplifier 20- and
RE output section 30 will be described in detail.



Havi ng descri bed t ement of the UHF tuner section, RF input
circuit 10, RF anp out putzsection 30 will be ﬂ@gcgqbgdlln
detail . -7- RF rcuit 10 includes antenna connection

termnals 1l1a and 11b to whi ch the conductors of a twi n-lead or bal anced
transmi ssion |ine (not mshcyﬂ@nalf qrnpimu&immﬂﬁﬁﬁcmaés aﬁﬁemad by the

UHF antenna (not HE t cti be ¢ cted
Too hioh val GeRReRtia At G 1 ad [l oS Whicn (Be (EofRNAEEEEor
megohmns). ar e acdmwigetlehd rmsdramm vhsananimirancbimec(non sbowndal £orb
and ground e d I ot
showng) 10 (%‘@3?’3 Oéhfga aﬁ% se]%%/%é%‘géguﬂg glrléguggya@e?rlgéuég\?g | oped
at anten®a comesm) dw teriUHE tuner section, wBrBhDEr goBRpeted-t oTHSers. A
bal un transf giitg a3 Jed féwgtd& t¥ea b a@cedllgpﬁégaﬁﬁsqoaﬁagmzatlon of

the antenna in t ar ene to 15 t u | anced

confi gurati orf %gﬁfﬁqg %&)4?&ﬂ?&&ge%£5$ HRr §erdg ﬁﬁtgeggcéﬁ&ﬁpya
13b. Pr|narycbhnanﬂmvnsﬁﬁrmnnanleﬁ and egteund, (byhinbahsng£f3a nanohenri es
of inductanc c nect e n t] Rh l.Ral s 1lla
and 11b. Sec%')ndg}%%w ilgs‘prgég% %‘%?%& gﬁcwgpr’a‘%p%ﬂ:ﬂn% gklgd by the
rect angll® snRQSNﬁEDESNIZadﬂnﬂtIZQ)s&rvadb@tdhsghéﬁgg any4chawgegenries) in
t he UHF rang ‘Egggngf u e t 0 hown in

FI GURE 1) fo?1 usting Its |ﬁg%%tance va ?92 géfa}ﬁagéeiggsgépbgégbelOM/ 25 -
A.var act or dlwllzﬁ%c?Wa Y W$R%Rtor 13b are connected in series, in
the order named, between lsa Dl tEawsiferned 1befbnpubupn185 mel bhilemcad ( at

f t t | e de GL It t
Geri eo t ned :ﬁmecciér?ceiscowﬁeﬂm#wv%{f £6t rbe2Bha Shedd RREnGRIRAL sl
of varadtSor dilelairibhldncedhimpédinece/ cenfaguvatienwolfk RE6 ampﬂalﬁl@lrngtoa

shunt _connectfitkiidde’s GPAGLET130%48  §; spbifaReoapado iy 99 oo

connected isolation resi
comprises a coil of wire (e. g., exhibiting 35 nanohenries

of inductance) and is connected between antenna connection
. terminals 1la and 11b. Secondary 13b comprisés a conductor

20 strip,'indicated by the reétangle, suitable for exhibiting
an inductance (e.g., 14 nanchenries) in the UHF range.
Secondary 13b includes an adjustable element (not shown in
FIGURE 1) for adjusting its inductance value as will be
described below.

25 A varactor diode 14 and secondary inductor 13b
are connected in series, in the order named, between signal
ground and the input of RF amplifier 20 (at a first gate
electrode Gl of a field~effect transistor 21) and comprise
a series-tuned circuit 15. The tuning voltage is coupled

30 to the cathode of varactor diode 14 through a
filter/isolation network 16, including a shunt connécted
filter capacitor 16a (e.g., 470 picofarads) and a series-
connected isolation resistor 16b (e.g., 22 kilohms), and
inductor 13b. Varactor diode 14 may comprise a type 1SV153

35 varactor diode available from Toshiba. A suitable tuning
voltage for the disclosed embodiment may vary between +1
volt and +30 volts producing a corresponding varactor
capacitance variation between 15 and 1.5 picofarads.
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"“split-capacitor™ "arrangenent : s
range in a manner somewhat similar to that of the
conventional "split-capacitor" arrangement described above.

20 However, the present split-capacitor UHF RF signal input

circuit is specifically arranged to provide significant

advantages over the conventional split-capacitor UHF RF
signal input circuit as will be described below.
Desirably, resistive portions of the impedances of FET

25 amplifier 20 and series-tuned circuit 15 will have a ratio

| at least approximately 4/1 and the reactive portions will
be at least approximately equal in magnitude but opposite
in sign uniformly throughout the UHF range. This provides
optimum noise performance with relatively good power gain.

30 RF input circuit 10 is significantly different
from the conVentidnal "split-capacitor" arrangement
described above in that it allows a relatively inexpensive
adjustable trimming capacitor 19a to be connected directly
across (i.e., in parallel with) varactor diode 14.

35 Adjustable trimming capacitor 19a is inexpensive because it
simply includes a movable tab as a first plate and a wall
of a grounded shield enclosure as a second plate. The

capacitance of capacitor 19a is adjusted by moving the tab
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capacitance of the series-tuned circuit but would rather
- have an indirect and more complex effect.
20 Tests have indicated that the present
- split~-capacitor arrangement shown in FIGURE 1 produces a
ratio between the resistive portions of the impedances of
FET amplifier 20 and the series-tuned circuit 15 which is
more uniform as a function of frequency than that for the
25 conventional split-capacitor arrangement in which the
locations of varactor diode 14 and inductor 13b would be
reversed. It is believed that the more uniform ratio
produced by the present arrangement shown in FIGURE 1
results because adjustable capacitor 19a is connected
30 directly across varactor diode 14 (rather than across
inductor 13b and the series combination of varactor diode
14 and capacitor 18) and therefore directly affects the
capac1t1ve-voltage divider 1mpedance transformation
network. The effect is to increase the equivalent parallel
35 impedance presented by the combination tuned circuit 15 and
capacitor 17 at the upper frequency end of the UHF range.
If the locations of varactor diode 14 and inductor 13b were
reversed, adjustable trimming capacitor 19a would be across
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‘Accordingly, adjustable capacitor 19a is indirectly
connected to signal ground through'thé shield enclosure.

20 It has been found that such indirect connection to signal
ground may cause so-called '"ground loop" currents to flow
to RF input circuit 10 which, in turn, may cause undesired
regenerative (i.e., oscillatory) modes of operation to be
established. To inhibit such regenerative modes of

25 operation,'capacitOr 19a is directly connected between the
junction of varactor diocde 14 and inductor 13b and signal
ground to divert shield ground loop currents directly to
signal ground. Capacitor 19b also affects the tuning range
~of tuned circuit 15. .

30 RF amplifier 20 includes a dual-gate MOS
(metal-oxide semiconduétor) field-effect transistor (FET)
21, having a first gate electrode Gl, a second gate
electrode G2, a source electrode S and a drain electrode D,
is connected in a "common source" configuration. FET 21

35 may be a type BF996R FET available from Siemens. The RF
signal selected by RF input circuit 10 is coupled to first
gate electrode Gl. The output signal of RF amplifier 20 is
developed across a load inductor 22 (e.g., 36 nandhenries)
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Paral | el -t un Iy i cf?Péq € BndubtdrPieefaradadcter tupgd(BFg.
16 nanohenri @ﬁ)tp&l‘lﬂ Araariact3®. The values of inductor 22 and capacitor

29 are selected to form an impedance transformation network

20 between the output of RF amplifier 20 at drain electrode D
and tuned RF output circuit 30, in the manner described in

,'detall in the Knight patent referred to above.
Tuned RF output circuit 30 includes two _

magnetically~-coupled parallel- ~-tuned circuits 31la and 31b.

25 Parallel-tuned circuit 3la includes a conductor
strip inductor 32a (e.g., 16 nanohenries) and a varactor
diode 33a. Inductor 32a is connected between signal ground
and the anode of varactor diode 33a and the cathode of
varactor diode 33a is connected to ground through a

30 capacitor 34a (e.g., 18 picofarads). Inductor 32a is
adjustable. An adjustable trimming capacitor 35a is
connected between the junction of inductor 32a and varactor
diode 33a and signal ground and thereby in parallel with
inductor 32a and also the series combination of varactor

35 diode 33a and capacitor 34a. = Inductor 32a, an adjustable
inductance element of inductor 32a, and a capacitance
adjusting tab of capacitor 35a is preferably part of a
unitary tuning structure indicated by the dotted line

™~
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The tunlng voltage (TV) is coupled through a

network including shunt-connected filter capacitor 37a

20 (e.g., 470 picofaradé) and a series-connected isolation
resistor 37b (e.g., 22 kilohms) to the cathode of wvaractor
diode 33b and additionally through a large valued inductor
38 (e.g., 150 nanohenries) to the cathode of varactor diode
33a. Inductor 38 also serves to provide a secondary

. 25 coupling path between tuned circuits 31la and 31b at the low

- frequency end of the band.

~ An inductor loop 39, magnetically coupled to
inductors 32a and 32b, is provided to couple the RF signal
selected by double-tuned circuit 30 to mixer 50. A

30 desirable construction of inductor loop 39 as part of a
unitary structure including inductor 32b, the inductance
adjustment element of inductor 32b, and the capacitance
adjustment tab of capacitor 35b will be described below
with reference to FIGURE 4. '

35 - The location of inductor ldop 39 relative to
inductor 32b and inductor 32a can be adjusted to form an
unwanted-signal-trap which tracks the frequency response of
double tuned circuit 30 to select the desired RF signal as

di ode 33a. Inductor 3 eﬂHan%et ween signal ground and the anode of
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' difference frequency cbmponents corresponding to IF picture
carriers both from the desired RF signal for the selected

20 channel, which has a frequency of 45.75 MHz below the
frequency of the local oscillator signal for selected
channel, and from the image RF signal, which has a
frequency 45.75 above the frequency of the local oscillator
signal for the selected channel.

25 Parallel-tuned circuits are used in RF output
circuit 30 rather than series-tuned circuits because it was
found easier to obtain both the desired impedance
transformation between the output of RF amplifier 20 and
tuned circuit 30 and the desired tracking between the

30 frequency selective response of RF.output circuit 30 and
the frequency selective response of RF input circuit 10.
More specifically, if a series-tuned circuit and
split-capacitor impedance transformation arrangement were
used, a shunt capacitor, corresponding to shunt capacitor

"~ 35 18 of RF input circuit 10, would have to have a relatively

low value (e.g., 6 picofarads as compared with 10
picofarads used in RF input circuit 10) to compensate for
the higher output impedance.presented'at drain D compared
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connect ed emltter circuit. Preferably a unltary tuning structure,
- including the inductor of the tuned circuit, an inductance
20 adjusting element for the inductor, and a capacitance
adjusting tab of an adjustable capacitance connected
directly across the inductor, is constructed in the same
manner as the unitary tuning structures of RF input circuit
10 and RF output circuit 20 to be described below with

o 25 reference to FIGURES 2 and 3. | :

The preferred physical structures of the various
tuned circuits described above in terms of electrical
connections will now be described with reference to FIGURES

2, 3 and 4. _

30 FIGURE 2 shows a portion of the physical
structure of tuned circuit 15. The elements of tuned
circuit 15 are mounted on the top surface (i.e., the
surface shown) of a printed circuit board 201 and are
connected by'conductors (not shown) formed on the bottom

35 surface. The elements such as varactor diode 14, capacitof
18, fixed capacitor 19b, etc., that are mounted on printed
circuit board 201 have been omitted from the FIGURE for
siMplicity. A shield enclosure 203, including four wall

™~
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surf ace. ERENt S S as var ac capacrt or
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been omtted ff& Ef({@ ff&ﬂ#'rﬁléé’é &g@jzl city. A shield enclosure 203,
I ncl udi ng four wa nbers 203a 03b, 203c and- 203d, surrounds tuned

circuit 15. wall nenbeﬁPQ%mﬁﬁﬁnﬁ?} ¢33 8§rPF6HnoFr&ﬁs§8F@Prt&ﬁer housi ng.
A top cover aidingriedd oan@éwxetémwpl sfbgnsatlated rvheé ci cedilt 13parig 201)
of the tuner are not shown. .The E ?5 hgusrn elg %;osures 203,
and the tunem™PREFL P 2 e f?‘b?ﬁ’%ﬁ 3¢ 88yL rPHa#"y 3a of bal un

t ransf orkfer ISonfigurstsom w,Imlpl at kbohgopegf menbelraled aniane aCshlort3ll &g
nounted on a UPPEYs toy ontl i 0 th a
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gne anot her . tiﬁllqaaou@dv@mw@r@ aba208p Zbeemm ﬁw fanshignd i s
pe;gendéggLar pé éﬁﬂig%%?k'@@bﬁénéoié heﬂ%EEGQOE%Ubemo%@Fge Reimbdreg
menber c,are a a nmol de S
structure co %BFI1§%p$%m$e§0§8EEUrPHG 5@@@?@5& 5ES ﬁed%ﬁka fd%ll
support P95, umitarplmolaedlplasate,stsucmaceteﬂmphu@u@@'momdc&mppdnn
aperture 207 '@sshield wal | 203a until tabs (only top tab 20 205d is

visible) of short | eg 205b engage the edge of
' During assembly of the tuner, coil support 205,

with coil 13a in place, is inserted through a rectangular
aperture 207 in shield wall 203a until tabs (only top tab
20 205d is visible) of short leg 205b engage the edge of
rectangular aperture 207 as shown. Once in place, coil
support 205 is attached to shield wall 203b by a piece of
double sided tape comprising a re5111ent pad 209 with
adhesive on both sides. Ends 21la and 211b of the wire
25 from which coil 13a is formed extend through a rectangular
.aperture 213 within short leg member 205b of coil support
205 and thereby through aperture 207 of shield wall 203a.
Ends 211a and 2;1b are connected to respective antenna
connection terminals (l1la and 11b shown in FIGURE 1)
30 mounted on a plastic antenna block (not shown) which is in
"~ turn mounted on shield wall 203a of the tuner housing.
Isolation resistors l1l2a and 12b can be connected between
antenna connection terminal 11b and shield wall 203a.
. Desirably, the wire from which coil 13a is formed
35 is insulated with PVC (poly-vinyl-chloride). The PVC -
insulation prevents high voltage breakdown between the
conductors of the wire -and the housing of the tuner. This
is particularly desirable in a "hot chassis" receiver in
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S 20 . As noted above, inductor 13b, an inductance
adjusting element of inductor 13b and the adjustable tab
comprising one plate of adjustable trimming capacitor 19a
are preferably part of a unitary tuning structure. This
unitary tuning structure will now be described with

25 reference to FIGURES 2 and 3. 1In FIGURE 2, the structure
is shown in "folded" form as is employed in the tuner. 1In

. FIGURE 3, the structure is shown in "unfolded" form before
it is incorporated in the tuner.
Referring to FIGURE 3, the unitary structure is

30 stamped from a soft copper sheet metal (e.g.; 0.015 inches
~ thick). Inductor 13b includes a main loop 301 and an '

adjusting element 303 also comprising a loop in this |
embodiment. Inductor loop 301 and inductance adjusting
loop 303 are joined by three bendable straps 305a, 305b and

' 35 305c so that adjﬁsting loop 303 may be folded over with

respect to the plane of main loop 301 about an axis 307
perpendicular to straps 305a, 305b and 305c, as is shown in
FIGURE 2. "



results. 20 Tmsm““ Qabove i nductor 13b, an inductance
adj usting e!enent b and theadjustable tab conpgégi 88, 99§

plate of adjustabl acitor 19a are preferably part of a'unitary
tuning structure. Thys unltary tuning structure will now be described with
23 reference to Fl GURRS? Joub 301 lis &é&ﬂi@u&heaﬁarmwﬁ&eESashom in
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an adj usting_elenent 303 al so conpr|S| 'S enbodi nent.
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f ol ded t t.o t I f ma s 307
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-17- Main Ioamdmphnpendmnumqpntn cnmﬂuwtﬁnd@trnpbe3035|dndceoﬂbchnd atrip
301a, a rightgil u r

bridgin ggd perpengggg#gﬁﬂ%o é#%épcon a€f %??%éfgg SLB aégé?§d§gﬁiar
Inductagéb adjusiandgteyp Sosins W3 a@@t%ﬂﬁhkarUahukenmamdeéoapléﬂﬂvslde
conduct or rdﬁlf&é’i%g élddpgf}io@ﬁ? Enosiet orseiEps 3634, §o§9paﬁan§@st:0r

strip 303c bridgin er pendi cul ar to conductor strlg 303a and 303b and
a: bott om con e RPY I RS SR petpehaPcirsE1en 3046 ©
conduct or st main It BOL D botidm keection! BOPA36E, addirsstingglbopp 303

i s cl osed. ps 305a, 305b and 305c extend between and are perpendi cul ar
to top sectidon 301lc of main | oop 301.and bottom section 303d of adjusting
| oop 3035 15 - A yegiangnltar atab aB02p9conpnpsingnghehmoneabdiel e

pl ate of am'ﬁiéﬂﬂ‘bffddﬁﬂéﬁhﬂﬁ@aﬁfiﬁﬁ;ﬂgacabécfﬁ&ﬁcﬁgg,t?s attached to
right conductor strip 301b of main loop 301. Strap 311 is
bendable so that tab 309 can be folded over with respect to
the plane of loop 301 about an axis 313 and positioned
20 relative to a shield-wall shield (e.g., shield wall 203c as
' is shown in FIGURE 2). Axis 307 associated with adjustable
inductor 13b is perpendicular to axis 313 associated with
adjustable capacitor 19b.
| Extensions of side conductor strips 30la and 301b
25 form connection terminals 315a and 315b which are inserted
' through mating slots of printed circuit board 201 and which
‘are soldered to printed circuit conductors surrounding the
slots during the assembly of the tuner. A pair of tabs
317a and 317b extending perpendicularly from side conductor
30 strip 30la of main loop 301 and a pair of tabs 317c and
317d extending perpendicularly from side conductor strip
301b are bent in opposite directions with respect to the
plane of main loop 301 during assembly. Bent tabs 317a,
317b, 317c and 317d support the unitary tuning structure so
35 that the plane of main loop 301 is perpendicular to the
printed circuit board 201 as shown in FIGURE 2. Barbs or
hooks 319a and 319b extending laterally from respective
terminals 315a and 315b grip the bottom of the printed
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the frequencyf the capacitance of capacitor 19a and the inductance of
inductor 13b will be described in detail.

20 _ As was earlier indicated with reference to 'FIGURE
1 and is specifically shown in FIGURE 2, adjustable
trimming capacitor 19a, comprises tab 309 as a first plate
and grounded shield wall 203c as a second plate. The
capacitance of capacitor-lga is adjusted by changing the

25 angular position of tab 309 relative to shield wall 203c.
As tab 309 is brought closer to shield wall 203c from the
generally parallel position shown, the capacitance of
capacitor 1%a increases. With the exemplary dimensions
indicated below, adjustable capacitor 19a exhibits a

30 capacitance approximately between 0.1 and 0.5 picofarads
which results in about 5% frequency adjustment at the high
end of the UHF band (where the capacitance of the varactor.
diode is the lowest) and a 0.5% frequency adjustment at the
lower end (where the capacitance of the varactor is the

35 highest).

™~

~ The inductance of inductor 13b is adjustéd by
chariging the angular position of the plane of adjusting
loop 303 relative to the plane of main loop 301. As the
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consider that adjusting loop 303 1nterferes more with the
magnetic field of main 301 the closer it is to main loop
301. ) .

20 ' While adjusting element 303 of inductor 13b has
been shown and thus far described as comprising a loop, it
has been found that it may be a solid tab as well with
respect to electrical characteristics of inductor 13b.
However, it is preferred that adjusting element 303 be a

25 loop as shown in FIGURES 2 and 3 because_the aperture of
the loop allows for the engagement of adjustment tools from
a variety of positions.

Certain advantages over prior unitary tuning
structures arise because of the folding or adjustment of
30 axis 307 of inductor 13b and 313 of capacitor 19b in
parallel to the plane of printed circuit board 201. These
advantages will now be described.
Prior unitary structures somewhat similar to the
" present one comprise: . an inductor section including two
35 side conductor Strips with connection terminals at their
lower ends and a top conductor strip arranged in a
rectangular fashion; an inductance adjusting section
including a rectangular loop attached to the lower part of
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of the main inductor loop. From the initial configuration,
the free corner of the inductance adjusting loop can be

20 bent toward or away from the plane of the main inductor
loop to adjust the inductance of the inductor; and the
capacitance adjusting tab can be bent toward or away from a
shield wall of the tuner to adjust the capacitance of the
associated capacitor.’

25 ' The prior arrangement has several disadvantages.
First, the inductance adjusting element requires two
right-éngle bends. Second, location of components on the
printed circuit board near the plane of the main inductor
loop is restricted due to the parallel arrangement of

30 inductance adjusting loop. Third, the main inductor-apd
inductance adjusting loop tend to act like separate
structures under vibration'although they comprise parts of
a ‘unitary structures. This tends to produce microphonics.

The above disadvantages are overcome by the

35 present unitary tuning structure. Only one bend is needed
for the inductance adjusting element 303 and that can be
performed during the final inductance adjustment. Since
inductance adjustment element 303 extends upward from main
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li ke separate structures under ration a i Se parts of a
uni t ary 4 r udtigEph qmﬂ%sten@%n@elﬁro@Q@EaﬁﬁEiUSh§ﬁE@§ hﬁﬁ@ dbdicated

di sadvant agesr:me ENE ISP Y abﬁaﬁéemeﬁteﬁ%bla@st ar )grteta\%elig ifdueid &
needed for t i nduct ance a ment 3 3 ag%%that

On| b
canybgnger$2r$é%P%ﬁW?%© ??ﬁPfFﬁ%IpFﬁﬂﬁcﬁﬁﬁEQgéﬁF ngﬁﬁs 3snoe];
adj ust nent el'emrethe 3B kktents bendr ddf ustmenitn element- 3i03dueilertiveay 301

and is fol ded, 5“h§¥ﬁslﬂaﬁékélch8P ?slplane of the printed circuit

board (rather an an axl's per 07i't) it does not require roomon
the prink®d circuit boaFke awal aﬁYbeua@lpgsswum‘tumst odoreed Tircidig

possi bly obstzvgtimg ﬁE@ﬂtﬁFOButﬁﬁtpéta?§d3@' h‘a?' beb‘f%rr‘ﬂred RGN GEme

adj ust rent el enent, 303 |s as s 0 Vi on relgtive to main
i nduct or | 0oop*3H 1SR a}% VRE§h§ %ﬁéuétan§én€&1E§Pﬁ§hF¥Q99ﬁ§ﬁ Pra tapd
prior '31b are 1ntended to be magnetically coupled, main inductor

loops 301 of the respective tuned circuits are mounted so

20  that their planes are parallel. Respedtive adjustment
elements 303 and tabs 309 of the two tuned circuits
desirably will be bent in opposite directions so as to
allow adjustment without interference from the opposing
unitary tuning structure. In the case where it is

25 desirable to locate tuned circuits 3la and 31b within

- different shield enclosures for isolation, the unitary
tuning circuits can be mounted on opposite sides of an
aperture (e.g., a rectangular aperture) within a common
shield wall. The unitary tuned circuits can be laterally

30 positioned with respect to the aperture to set a desired
degree of coupling. :

FIGURE 4 shows a modification to the unitary

tuning structure shown in FIGURES 2 and 3 for forming a
~signal trap such as is associated with tuned circuit 30.

35 The modifications include the addition of another
rectangular inductor loop 401 within main inductor loop
301. For example, inductor loop 301 corresponds to
inductor 32b and inductor loop 401 corresponds to loop 39
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wi thi n diff erexterdi thhoeghk| assiet Wothnsothei@ssopnatadxpamptaﬁnqq;cult
circuits can ﬂéaf@uﬁﬁéfle0£'t°PQ°§b§.8e§éﬁeEo°% B igRey i Wis Al U bodtd

rectangul ar aperture) wthin a,comp unitary tuned
circuits can $enfReEeH| 9 BEovidestheoREdsional, eytput sdanad .apdafitie to

set a desi redsﬂ&gre@neﬁcﬁ@upbtﬁﬁp Eb@isEo% ih@md@ rabisl istl &% 31 1dhand
unitary i@n g z$ gcture S 1 PE§ 3 for formng a signal trap
such as P PEGAUPE N ﬁﬁgd §|F8§ %51 OPf nodifications include
the addition of anot herInethangaSambﬂ.aducUuneﬁ odhet Pl anet fofh trem lioapict or

oop 301 Foragxanp! enghidishopok@Rodlh SRS TRMHITHE pildhetSY szt and

i nductor | oop 1 corr tuner own in

FI GURE 1. Addmdbﬁ'&m b@9p4@Q1| ﬁbpu&egnl e ssiegd engiiange tthrongh Fhe ends
right side copdusiqe ébﬁaecﬂeibswiptsosomn% F01Y o Ak iddutdosi de

conducto str exten dfromnpunting tab 5 317c. Left side

conducto Sstr §°HO%§ §°I6 éuﬁ w%éﬁ FGaQng' gh a slot within the

associ ated printed Clrcmhé unitary tuning structure shown in FIGURE 4
including the output coupling and trap loop has advantages

N over prior arrangements in which a separate loop of wire

was used for the following reasons. The separate loop |

20 increased the difficulty because of the required proximity
between the output coupling and trap loop and the main
loop. The use of a separate loop also tended to produce
variation from unit to unit and therefore cost of assembly.
These disadvantages are avoided with the present

25 arrangement. The unitary structure also tends to reduce
‘microphonic tendencies present in the prior arrangement.

Exemplary relative dimensions fdr the unitafy

tuning structures shown in FIGURES 2 and 3 are indicated
in the following table: actual dimensions may be '
0.10 inch (2.54mm) for the length of the strips 305 _
and proportionately for the other lengths and widths.
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LENGTH WDTH 3014 and 301b e 0. 9,860
0.080 301c 401b 0. 442 0.2350. 060 308a06Ad
0. 462 0. 065 303d 0. 462 '

0.060 305a, Eéﬁ’b%&%a’%é“a and 30la 0. 100"~ 0. 8588809
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0. 060
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0.150 - 0. 060 @:ngetHﬁ nd 301a ---

0 ween 0.030
9 Hmml-l - ~24- 0. 0XTA 84471
: Clalns . Mnsa Puner paratus conprising: a UHF antenna i nput

(IIaIIb), a RF anpllfler (20) haV|ng an input (Gl) and an 5. output (D);
and ant enna cOlaimsg neans (13) including a first inductance el enent (13b)
for coupling said UHF anten n (o] fy | dd et 4 a4 ey «
characterized by: 10 plened & Ieldheg:l’les tuneHH%P ég t (1 ggddm %fl%?%i
varactor di ode (14) andasHEE aptennandueudnddla.ddditi connected in series,
in the Order nam%‘d bet yeRE AmpaiFhedf (mf)ewelgotarﬁrﬂnpait AL ¥ Nend et
(GLl) of sgl %Gg a first capacitance el enent (18) connected 15

bet ween the | ?)ofaggld anplifier and said point of reference
potenti al ; and a secondan&panal&nupbﬂngmmﬁuﬁﬂqaﬁ)xmnuiudxhgrarﬁumétel
with said var et | te qﬂﬁt d said
poi nt of refe ﬁgétgéggnF&§ﬁkngo‘W%%5 %%f1334§i1q£e aﬁ%ara us reC| ed in
O aim1, charaopuki tedthe ihput ofi sadst amplddfieani ance el enent (19a) is
adj ustable. 3. The appaenagact@gnhed bg:Claim2, 25 characterized in
that: said second capaC|tance eI nt (19 inc s.a fi pl ate 9
connect e#0to said first 3 EgﬂFEiig ?i%é %oﬂﬁY?ﬁ%ﬁg %
portion of a sghioded (rmr)bemdmm) ﬂrrslteasidmam@élqlatmhbscomeateldutﬁ
tuning 30  agpanatls; Sl [rdlr Hlds PYOELBY ' Sotht Mok 020G eh8e S @

shi el d nenber ”
potentlal and the input (Gl) of said ampllfler,

. a first capacitance element (18) connected
15 between the input (Gl) of said amplifier and said point of
reference potential; and
a second capacitance element (19a) connected in
~ - parallel with said varactor diode (14) between said first

inductance (13b) and said point of reference potential.

20 2.. The apparatus recited in Claim 1,
characterized in that:
said second capacitance element (19a) is
adjustable.

3. The apparatus recited in Claim 2,

25 characterized in that:

| said second capacitance element (19a) includes a
first plate (309) connected to said first inductance (13b)

" and a second plate comprising a portion of a shield member

(203c) at least partially enclosing said UHF tuning

30 . apparatus, said first plate being movable with respect to
said shield member.



-25- 4. The appar at usTm'sshwtH l?een ]m& 2, characterized in that: said-
ar |- ansl Hm ﬂﬂ, Lansfoﬂﬁer (13) with saiRcAisglo71
3 :mmﬂmgmmm“&m ndary of said transfornmer and with a
- second | mdust ahcer (13a) el ement, which is coupled to said antenna input,

“fQrming the primry of 4sai The apdaratrs Becifbed appaChais 2ecited in daim

4, characterigg@-addtdiidled I that: said first .inductance el ement
(13b) is a strip-line inductor and said second inductance el ement (13a) is

a coil of wire. 6. The SHHShrttRNTRGQURLIRG (MRARS SCOBPEE 8@ eRi zed in that:
15 tra&ﬁﬂblr&terﬁ R-13 P;izjitﬂﬂtg‘éid ftﬁﬁsd 8 :gndﬁétﬂ?@'et gp?ﬂsst fgr{?nga gr

- first capacitance el engnt and a second end connecte 0 sai '

di ode (12); 52’(? fﬁc@nrs%cré{n((?l% RS £ ENeh AR 9% ER oApPESeRI, £ r st

pl ate (309) dmdvediagatet o 18# 1 estement, néhichlucs ocowplle@Oto a_aﬁlélcandeﬁflat_e

conprising a; I 0 : | 03¢ tially enclosing

sairrg' UHF tunillrgl1 %edpgogﬁnulgffgﬁjchﬁﬁlcé%eé%%%%r%lg?%é %am e wth

respect to said shield nenber (203). 7. The apparatus recited in Caim6,
25 characterized in tsat TiRaighpdrdtud | Peci feCiRrcpRmsai d first plate
(309) CoMPrl Fhatad Iérairgef terJ Célyati?:' o
10 ' said first inductance element (13b) is a
strip~line inductor and said second inductance element

(13a) is a coil of wire.

6. The apparatus recited in Claim 5,
characterized in that: _

15 said strip-line inductor has a first end
connected to said first capacitance element (18) and a
second end connected to said varactor diode (14); and

said second capacitance element (19a) comprises a
first plate (309) connected to said strip-line inductor and

20 a second plate comprising a portion of a shield member
(203c) at least partially enclosing said UHF tuning
.apparatus,.said first plate (309) being movable with
respect to said shield member (203).

7. The apparatus recited in Claim 6,
25 characterized in that:
said strip-line inductor and said first plate
(309) 'comprise a unitary structure.



